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Introduction. Priority	attention	to	the	protection	
of	the	natural	environment	and	to	the	rational	use	of	
natural	 resources,	 as	 well	 as	 ensuring	 of	 ecological	
safety	 of	 the	population	 is	 an	 essential	 condition	 for	
sustainable	development	of	the	region	and	the	country	
as	a	whole.	Therefore,	on	the	territory	of	Ukraine	there	
should	 be	 carried	 out	 policies,	 aimed	 at	 achieving	 a	








significant	 environmental	 hazard.	 The	 problem	 is	
complicated	by	the	fact	that	the	chemical	companies	
are	mostly	located	within	populated	areas.	This	nega­









taminants	 in	 Ukraine.	 The	 main	 facilities	 include:	






Analysis	 of	 the	 existing	 gas	 cleaning	 systems	 of	
PJSC	“Sumykhimprom”	suggests	that	not	all	the	dust	
and	 gas	 handling	 equipment	 provides	 the	 required	
cleaning	 efficiency.	One	 reason	 is	 the	physical	wear,	
because	equipment	was	 installed	 in	 the	60–70­ies	of	
the	20th	century.	This	does	not	only	lead	to	the	envi­
ronmental	 pollution,	 but	 also	 results	 in	 the	 loss	 of	
valuable	 raw	materials	and	 the	 finished	product.	For	
example,	 a	 significant	 amount	 of	 raw	materials	 and	
products	is	lost	per	year	in	the	production	of	titanium	©	Pliatsuk	L.	D.,	Gurets	L.	L.,	Kozii	I.	S.,	Vaskin	R.	A.,	2016
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the	 gas	 cleaning	 in	 the	 chemical	 industry	 is	 condi­







Experience	 of	 operating	 dust	 removal	 devices	

















lows	 the	 simultaneous	 cleaning	 both	 from	 gaseous	
emissions	and	particulate	matter.	Wet	dust	collection	
has	 a	 high	 efficiency	 while	 trapping	 fine­dispersed	
dust,	 but	 the	problem	of	 gas	purification	 from	easily	





this	 problem	 is	 to	 use	 a	 gas	 treatment	 equipment	 of	
high	capacity,	which	can	provide	integrated	gas	clean­
ing	from	dust	and	gaseous	contaminants.
Cleaning	 of	 industrial	 exhausted	 gases	 involves	
large	amounts	of	processed	areas,	so	one	of	the	prom­
ising	ways	of	intensification	of	processes	of	gas	clean­
ing	 is	 the	 use	 of	 devices	 that	 operate	 in	 a	 developed	
turbulence	mode	[2].	Increase	in	gas	velocity	leads	to	




The	 use	 of	 sieve	 plates	with	 large	 diameter	 holes	
can	 significantly	 prolong	 the	 operation	 time	 of	 the	
dust	collecting	equipment	and	facilitates	the	mainte­












retrofitting	 existing	 dust	 collecting	 equipment	 by	
mounting	 of	 the	 contact	 device	 (plates	 with	 large	








­	 plates	 are	 not	 clogged	 by	 the	 presence	 of	 the	
workable	 environment	 of	 solid	 particles,	 which	 have	





Objectives. The	aim	of	 the	work	 is	 to	determine	
the	 effectiveness	 of	 the	 dust­collecting	 device	 with	
LHST	 in	 industrial	 conditions	and	consider	possible	
options	for	its	use	in	the	process.
Presentation  of  the main  research. According	






























During	 calcination	 of	 hydrated	 ferric	 titanium	 in	
calcining	furnace,	gases	formed	by	the	combustion	of	
ISSN 2071-2227, Науковий вісник НГУ, 2016, № 3 97
Е КО Л О Г І Ч Н А  Б Е З П Е К А ,  О Х О Р О Н А  П РА Ц І
natural	 gas,	water	 evaporation	and	decomposition	of	
sulfates,	with	a	temperature	of	375–400	°С	fall	into	gas	
cleaning	 device.	 The	 gas	 cleaning	 device	 (wet­type)	
consists	of	a	carbonator,	the	Venturi	scrubber,	and	the	
ammonia	scrubber.	The	total	efficiency	of	the	chosen	




hollow	 scrubber,	which	 leads	 to	 blocking	 the	 equip­
ment	and	higher	operating	costs.	Moreover,	this	pro­
cess	 is	 characterized	 by	 high	 cost	 of	 irrigation	 fluid,	
which	 in	 turn	results	 in	high	water	consumption	and	
the	formation	of	large	amounts	of	sludge.	During	tita­
nium	dioxide	 fracture	at	 the	 rolling­	pendulum	mill,	














The	 current	 scheme	 of	 cleaning	 gases	 which	 are	
formed	at	 the	 stage	of	drying	and	pulverization	of	 il­
menite	manufactory	titanium	dioxide	provides	dedust­










distributing	device	2	 a	 contaminated	 gas	 is	 supplied.	


















































Fig. 1. Industrial plant with LHST:
1 – the framework; 2 – a nozzle of gas distributing 
device; 3 – an outlet nozzle for the purified gas; 4 – 
a nozzle of a distributing device for liquid; 5 – a noz-
zle for fluid removal; 6 – a tray; 7 – stabilizer
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mitted	determining	the	operating	mode	of	the	device	
with	 LHST,	 i.	e.	 secondary	 foaming.	 Therefore,	 the	
research	of	hydrodynamic	of	the	device	was	conducted	
for	 two	values	of	 the	density	of	 irrigation	 (L)	15	and	
20	m3/(m2	 	 h)	 and	 the	 gas	 velocity	 (w)	 2.5–3	m/s,	
which	were	identified	as	the	optimal	conditions	for	ap­
pearance	 of	 a	 given	 mode	 of	 operation	 of	 the	 de­
vice	[6].
Results. The	results	of	the	studies	of	the	effective­
ness	 of	 dust	 collecting	 of	 the	 device	with	LHST	 are	
shown	in	Table.	2.
As	we	can	see	from	Table	2,	according	to	the	results	
of	 industrial	 testing,	 the	effectiveness	of	gas	cleaning	
from	dust	of	titanium	dioxide	and	ilmenite	is	99.2	and	
99.5	%	respectively,	which	almost	confirms	the	previ­
ous	 research	 on	 the	 laboratory	 desk	 of	 Sumy	 State	
University.	The	efficiency	of	gas	purification	from	dust	
of	 ilmenite	 and	 titanium	 dioxide	 is	 virtually	 at	 the	







Moreover,	 on	 the	 basis	 of	 industrial	 testing	 and	
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due	to	free­drop;	d0	 is	 the	diameter	of	 the	holes	of	a	











































2.5 2.9 3.2 3.5
Titanium	dioxide,	L	=	15 80 89 94.5 96
Titanium	dioxide,	L	=	20 83 93 98 99.2
Ilmenite,	L	=	15 85 92 96 98
Ilmenite,	L	=	20 88 94 98.5 99.5
Fig. 2. The proposed scheme of gas cleaning at the 
stage of drying ilmenite concentrate:
1 – a loading bin; 2 – a drying drum; 3 – a flight 
conveyer; 4 – an elevator; 5 –a tube mill; 6 – a 
feeder; 7 – an air separator; 8 – a cyclone; 9 – a 
device with LHST; 10 – a bin of ejection
Fig. 3. The proposed scheme of gas purification at 
the stage of filtration and calcination of titani-
um dioxide:
1 – a drum-type vacuum filter (it is possible to use a 
press filter); 2 – a gear pump; 3 – a calcining fur-
nace; 4 – a cooling drum; 5 – a dust chamber; 6 – a 
device with LHST
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sumption, it is suggested to use them partly as irriga-
tion clarified liquid after settling the resulting sludge.
The resulting precipitate is also proposed to return 
to various stages of the process. For example, caught at 
the stage of drying and grinding the dust of ilmenite 
can be again returned to the technological scheme for 
mixing with the feedstock after settling sludge dedust-
ing. Caught at the stage of calcining and grinding the 
titanium dioxide, the particles of the finished product 
will be returned to the stage of “white” filtration after 
settling.
Conclusions: Industrial research of a device with 
LHST made it possible to establish the effectiveness of 
gas purification from dust titanium dioxide at 99.2 % 
and ilmenite dust at 99.5 %. Recommendations re-
garding the use of the device with LHST were given 
instead of the existing dust collection equipment at the 
three stages of the production process of titanium di-
oxide: ilmenite milling, calcinating and milling titani-
um dioxide.
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Мета. Визначення ефективності пиловлов-
лення апарату з провальними тарілками великих 
отворів (ПТВО) у промислових умовах.
Методика. Дослідження ефективності пилов-
ловлення проводилось шляхом розрахунку показ-
ника ефективності за Мерфі. При визначенні 
концентрації пилу на виході з апарату використо-
вували гравіметричний метод у відповідності до 
„Методики проведення вимірювань масової кон-
центрації речовини у вигляді суспендованих твер-
дих частинок (пилу) в організованих викидах ста-
ціонарних джерел гравіметричним методом при 
температурі газопилового потоку до 600 °С‟.
Результати. У відповідності до технологічного 
регламенту виробництва двоокису титану було 
створено апарат з ПТВО для промислових дослі-
джень ефективності пиловловлення в цеху спеці-
альних марок двоокису титану. У ході проведеної 
роботи була визначена ефективність очистки газу 
від пилу двоокису титану – 9,2 % і пилу ільмені-
ту – 99,5 %. Запропоновані рекомендації з екс-
плуатації газоочисного апарату з ПТВО. Розгля-
нуті пропозиції відносно впровадження апарату з 
ПТВО замість існуючого пиловловлюючого об-
ладнання на трьох стадіях процесу виробництва 
двоокису титану: розмел ільменіту, прожарюван-
ня та розмел двоокису титану.
Fig. 4. The proposed scheme of gas purification at 
the stage of dry and wet grinding of titanium 
dioxide:
1 – a storage hopper; 2 – Raymond mill; 3 – a cy-
clone; 4 – the device with LHST; 5 – a cleaning 
settler; 6 – a screw; 7 – a repulpator; 8 – a pump; 
9 – a wet grinding mill; 10 – a settling centrifuge; 
11 – a receptacle
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Наукова  новизна.	 На	 основі	 обробки	 даних	
дослідно­промислових	досліджень	апарата	отри­
мані	 вирази	 для	 визначення	швидкості	 газу,	 що	
забезпечує	стабільну	роботу	апаратів	з	ПТВО.
Практична значимість.	На	основі	промисло­
вих	 досліджень	 були	 розроблені	 рекомендації	 з	
експлуатації	апарата	з	ПТВО	на	підприємствах	хі­
мічної	промисловості.
Ключові  слова:	 пилогазовий викид, пилов-
ловлення, двоокис титану, мокре очищення
Цель.	 Определение	 эффективности	 пылеу­
лавливания	 аппарата	 с	 крупнодырчатыми	 про­











ческим	 методом	 при	 температуре	 газопылевого	
потока	до	600	°С‟.
Результаты.	 В	 соответствии	 с	 технологиче­
ским	регламентом	производства	двуокиси	титана	
был	создан	аппарат	с	КДПТ	для	промышленных	
испытаний	 эффективности	 пылеулавливания	 в	
цехе	специальных	марок	двуокиси	титана.	В	ходе	
проведенной	работы	была	определена	эффектив­
ность	 очистки	 газа	 от	 пыли	 двуокиси	 титана	 –	
99,2	%	и	пыли	ильменита	–	99,5	%.	Предложены	
рекомендации	 по	 эксплуатации	 газоочистного	
аппарата	с	КДПТ.	Разработаны	предложения	от­










Практическая  значимость.	 На	 основании	




улавливание, двуокись титана, мокрая очистка
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